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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to an 
irradiating method of hydrogen to remove 
impurities on the surface of a semiconductor to 
an MOCVD method. 

SOLUTION: A hydrogenated gas of nonmetal 
element (hydrogenated element of V or VI group) 
which constitutes a compound semiconductor is 
supplied as an atmosphere gas. The gas is 
activated to produce atomic or ionic hydrogen to 
irradiate the surface of a wafer so as to purify the *° 
surface. In this process, the total pressure is 
preferably controlled to between >3x10-6atm and 
<1/300atm. After the treatment with active 
hydrogen in the hydrogenated nonmetal (V or VI 
group) atmosphere, a normal MOCVD growing 
carried out under >1/100atom (7.6Torr). 




LEGAL STATUS 

[Date of request for examination] 14.02.2000 

[Date of sending the examiner's decision of 
rejection] 



1/2 



2003/07/09 12:13 



T » 

Searching PAJ 



htt p : //www 1 9 jndl . jpo . go . jp/PA 1 /result/detail/main . . . 



[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



2/2 



2003/07/09 12:13 



09) summit (jp) 



(12) & m 4# & *s ^) 



(ll)ftfftHH&W#^ 

#H§¥10- 139588 

(43)&KB ¥J*10*p(1998)5/J26B 



(51) IntCl." 
C3 0B 25/02 
25/18 

H01L 21/205 
33/00 
HOIS 3/18 



F I 

C3 0B 25/02 Z 
25/18 

HO 1L 21/205 

33/00 A 
HOIS 3/18 

iM3R 7 OL 



(£ 8 H) 



(21)ttlH»# 


1$B¥8 - 287727 


(71)ffl©A 


000005049 










(22) me B 


¥/£8*p(1996)10E30B 




AEfl^Kmp»rf&iPKS«iBr22#22^ 
















AE^AEmPTffiFlfKS«l"r22S22^ -> 














(74)tt«A 





(54) uewazm fc&®}¥mfrcotm&&?}&, %Mfc&mm, RzMtGm*m&m'<Dm&j& 



(57) [jgft] 

[118] *ffi<0*tt**5i t) (fc< fc»©Stt***J!B 
[fi?&3M8:] *»9J-Ctt, #fflft#*t Utft*** 
IJVIi*») JSttftU-Cit-f«*>5t^ 

±1/3 ooscm^T^M*Lv\ z<n#&m (.vmfo 

f^, 1/1005E (7. 6Torr) H1»£EA(;L 
Tii^tDMO C V D fifeS £ff 5 = 



/ 



10 



14 




12 



(2) 



ftfflW- 10-139588 



[4#lffit#CDgEH] 
lffllE*K±{wl/l 0 O^/H^LhCDJE^iCLTMOCV 
1 0-6ftffi£t±l/3 0 omUyTT'fc^r t^t&'&h 

[IM&9U] WIES+t7kmw^ai4> 3 0 0 

&*m<m#x <omA<D <t> t Haiti- sei** 

JtTs buEX«±(-1/1 0 0MBEJ^±<75ffi*t-LTM 
OCVDfe»cJ:5jft*frfi l 5MOCVDS«:a[i:, 



[8***6] iS14***»±3tf*ett**»£» 
MOC VD$l: < £5j&ft£ff'5MC>C VDRJS^ 
t, S:tLt/iD, Wf5fiH4**^4.SJ4fliriaMO C V 
D®£^df*|5£LTt9:g£iV WSEMOCVDRiC^tC 

**^#*fc*AU5H4***JiMtLfc*, MOCV 
DKJC&^OJE^Srl/l 0 OSUERhlCLTMOCVD 

[»#S7] it 2@£iLk0>MOCVDj**ifcK: 

iMsa»ffv\ <wnes«±K i / 1 o o *uEei± 
IS t l-sfls****** <oKi§*S. 

[5SW©ffiNl*ttW] 
[000 1] 

[«W«lt5fiHB»l *5SWI4» LED, iMMfrl' 
-If, HEMT, HBT> MMIC*tW#^i^ 



[0 0 0 2] 

[ft*0>a»] MocvDfe (#»^jn«ta<k^ft 

[0 00 3] Z.<D&m&m^Xfflz.t£A 1 G a A s 

[0 0 0 4] 1. 1 [HgEScft : G a A s 
D&fc^ClAix, iS5?a(C Lfc^G aAsiAlGaAs 

[0 0 0 5] 2. — : 

l^?>®t)tHL, 7* MJ y^yy-i-kzX<0 A 1 Ga 

[0 00 6] 3. 2[s!i/&ft : SS^MOCVDS/SS 
-f V y i?±l£Wg. A 1 G a A s , GaAsMftL^ * 
[0 0 0 7] &33Kl£i:T3lElg/&ft£fT5o 

20 [o o o 8] 5****tT5K, Tflfcro*ffi^|g 

^#{-fiST*fc5o llEl@J&;ftl-i3^TteG a A sii 

Bt*j«*i-5w*a*-e#5. -*2BBai»©** (i 

m%Xti:\,^rfL&&ftf$.&i:ty&) Xit, xYUTWIi 
fcMtfL£tliZlZ!b\Z. — J&ClA IGaAstGaAsiS 

S&i-5*.iB±iCi|taM*q».ft*»**-f-Si^S*s*>5. r. 
<Oi§&, ¥fiCA 1 G a A s \t&lt$t tt ¥<n^WkizM t <D 



a 

•w t JwJ:4ie#Sr|iI»-*-5i|f^-«|JtSr«ffl-t5jfcSas*> 
fee 

[0 0 0 9] r<D45&^EW^£^£Sl 1 ?l&<;fr?£i 
LTflH4***:J!Mfr5#ifc#, 1 -30 

1 5 8 4^#^W*$4xT^-5„ rco^tt, A s #18 
*CT-Cffi2ja J l 0"3To r r KTWiSX^T'Stt**^ 

[0 0 10] 

tii^Wri:^?), MB E (^^f^^ri/) 

fchitce h 0— o(7)3gS(4. SttTfcSftoS^ MB 
Ej£T-|4As#ffl^ (As 4 fc5^[iAs 2 ) T'fiMfcki!! 
so 4r«l*tLTV^5*s. #HmroA s tRJ^ LT 



*#flfl ¥10-139588 



3 

ft, *ffl*#*<Dffi>b«:1S#Ttf6&*4**>ofc 0 
[0 0 1 1 J 

*T9« rot^<7>±£E^<43 X l 0' 6 MJEy±l/3 0 
(I I I&fcSWil IiJeJBW) lilAUw. 

[0012] ro^jR (v**)5vMiv i IS) *mik 

(7. 6To r r) KA±<7))E^j{CtTii^WMOCVD 

[0013] mi$.#&tik7tM<nfc : *ik%)b\*, 

<£> tt^tBRF©**^ lw fi"£ ft # V \, 
[0 0 14] {b^*«:«»*i-5*AIH7E*4r^tf**<b 

[0015] ^^lii, ?^£3 0 0lC£Jl±8 
0 0 c CUlT-e> »*L<tt5 0 0 < CW±(C±(fT ; fT5«O 

[0 0 16] ti&mmt LTfi, iStt***£W 

ft, hZW*m&*.%ft!kMv>ft&lcj:'9MOCVDK 

C V D t ligiJtf>SE^t?frV \ 
&MM£<P t>L< fi^ilf #B^<£T-§Si£ UTMO C V D 

[ooi7] $>5^n is§tt***aaife«>««^ic!>3i 

• ^ft^«Sr^5B&tci-5fcft, ffite7K*3§£S?&MOC 
OCVDf£ft£l/l oo^ff«±-eff ^SSTtiJ; 
[0 0 18] i£*#*-?-tt?fjfcttfc3fc&*), #S 

CVDriJ*ifefc.fc.5Sj***:f? 5. r (DWkJsmc <t 
•3, S*ftJi©i»ftftjr^+^4:ft!). 

[0 0 19] 



4 

t£k\ fcfi * Ktt 0 *i, * #38 ft «t> <L> tr»J*i" 5 * 

(As 2 Jb5V^As4 ) t^ldgJSU 
5„ r<7?fcftAs^H.BBMTT*OStt**«iS{4®«) 

io [0 0 2 0] #|gl^T*li, AsH 3 (T/L'v'V) ftif, 

itt**t^LTv^fcft, m^mt^uc< 

[0021] :ob, fc5-*<0«j*7c*-e*>a£*« 

Wxt±iAt/fi,>, -*U4, £&JMj(&9B*n?&«l 

Ht£&gt-t-$fcft, ^E£>'F&fe£l&*f 5fcftfcli& 

[0 0 2 2] ro±5{ca3lEJ:?»HC3Eafioftv^#H»-e 
SlfeJciff&SSrfTofcm, JE^SriiflrcDMOCVDSrtT 
(1/10 OSUBEEJLb) (£±#$it5^<!:MJ; 

30 

[0 0 2 3] ^^Til, ffittTK^ffiBftMOCVD 
fifeft^F<OjE^«Wi5wt^6), 2oco*i*^ft^LT 
1^3= lo(±Stt*^S*irMOCVDfifeft**5J-SS 
1-5*-&T'ft5„ dftjci 9, **|cffi*©*4*2o 
0XSS:»^t>1-r i:Wt5. t> 5 lott, MOC 

JE#£i:lf TMOC VDf&ft£*T 7 Z. b \C X <9 ffilfiSr 

40 [o 0 2 4] «TBBlcfcoT#«W©*#0«S:3P>fc 
[00 2 5] ^ig^J 1 

*HJtf!li4, 0n?*£ix5J;5fcx MOCVDix-f^ 

KLfcA IGaAsI U— ^CDigffi^JT'fe U . Ill 2 (4 
^*3Siew— tJiJSr^UTV^o 0 211 7£t£7K3Hfcyig 
1 6iMOCVDS«il 8^^8lLfc^ft^tt-C*fc 

»), ^'3:^ i ofi, win, «SiS^i 4£ri§-> 

TMOC VD Eff ^ 1 8 \zm&fr* 1 (HJ S Wfiitft *S?f t> 
so [0 0 2 6] -tttfrh* 131 (a) Id^-fipiC, nl 



(4) 



GaAsIffiSUC, nSGaAs/^77715 2, 
nlAlGaAs?7^K853, r^K^AlGa 
A s 54, p IA lGaAs»l?7!/K|5 

5, p®Ga Asxyfy^ hy^ms 6 y ngAl 
GaAsli^D^^i57, nSG a A s Wfc~7 n y 
?m5 8*1&tf£i~Z> 0 I I IiMfiTMG (hV*3- 
Astfy&J*) . TMA (bV ttf-AsTtV^ — lpK) , V 
i^JS^ttAsH 3 (Tyi/y-V) , nIK-^V MBWll 
S iH 4 , pSK-^H^DEZ (S^x^A-v^ 

SrlB^fc. a*!4 7 5 Ot, E.filt7 6To r r 
(1/1 0*U£) T*fc5 0 

[0 0 2 7] MOCVDSJ&Sl 8*»6Stt) WLfc!>^ 
/NlOlCJtb, 01 (b) \ZjMT^o\^> niGaAs 
«gfcyn >y^|5 8, nlAlGaAst^n^^l 

5 7S:plGaAsxyf^ hy/f5 6tai"5 

[0 0 2 8] * ai/N 1 0 £fu^ 1 2 , 1 4 

^ao-cfStt**MS^i 6-iAt^ 0 ::t\ S« 

S*Sr±»f5B«r^, gfiiafcAlGaAsM^A 

s &KMtZ<0&Pi<:itib\£ % ~- K/w^;^2 3 £BS 
i:ltAsH 3 X 1 0"2To r rl:45St 

^Abfco S«S££5 5 Ot^cU Stt7K*?r*AL 
TlSMlXlO-lTorrCU lO^jft 

^BlTfcofcnaAl GaAstSE^ny^l5 7 

[0 0 2 91 0**21^1 4£iIoT 

MOCVDgMl8CSAU EA7 6Tor r (1 
/10*ffi) , XSfiS7 5 0tT\ HI (c) 0±5 
ft, plAlGaAsl2^7yKi59, plGaA 

s hJf 6 0<O/&ft£tT9 o ^ 

•So 

[0 0 3 0] #:fc\ Stt*i^C0^^S 17t LTtt, E 
[00 3 1] flHfcJcSM&a'HCx S«fiftO±#Jw#V^ 

*AJR«fi!t«-f- (:©i^As) #Klt5ri:tJ:5 

3 SrWA L7t„ A 1 G a A s fi!cg<7)4§£-fCf4A s H 

3tfz.<Dtti s tbas (?— V -/f-tvTfvyy) h 

[0 0 3 2] «R&£l 4*0«&l4li(X£* (1 

X 1 0"8To r r) Vfr-olttf, ftEE©**#H« (09 
ttflOTorr) "CfT o X t> <fc < . ^0»-^fi7K^W 



flUlK <fc o TaS^Sf <D^U^ * ix5. 

[0 0 3 3] Hffi^Jiro^^rfilB-t-'Sfcfc, SIMS 
-C»*©#*f**Tofc.. X b7^:/£B6 5 (HI (b) 

nlG a Aslit^B y^|5 8 plAl GaAsI 
2 ? 7 y KB 5 9 <0ia<DWjj£filF.ffi£>8!lSi: #5. El 3 

[0 0 3 4] Stt**ft«i*©JE;&KJ:oTI**lfeS3b 

ic, jE^as i / 3 o o «ffiE*T-eiStt**te*<o8b*j&* 

*igSrfl8#t-t-5BSrc>BE^;fi, 3 x 1 o -e^jEJiLk l / 3 

[0 0 3 5] HJ60)| 2 
H18S0U (Cjo^TI±, ffijfekiMOEAtMOCVD 

6 iMOCVDSMl 8ttSiJ{w^(tt, ^^SrKS 
^S^LT^fc. HJg0ij2f4, [2 51^-*- £51^ MO 
CVDRJtai 8 |CfiHfejc**4» 1 7SrWii$-ti:Ti^ 

30 [0 0 3 6] ^^/^(CllHlSfig;*, 7th!)y^7T-f 
-*rfif5Bf*T\ t**3*)il (a) , (b) SC^lco 

1 2, jfciSSl 4&j§oTMOCVDKjESl 8(c#A 
-f5= d^EJ&^l 8KI4, H^^ajEAP2 OKRg 

Ltgtt*i*AP 2 1 *JKltfe*fCV^5. ^'^A 
«rttJSfl>^*Ao 2 0O#HMlcfc5^uy l 9tfSffltc 

ftotfeo, sjca©jis*i±+^iiG<fto-cv^5. e 

t, A s H 3 Srj®i|Sf^f^#AP 2 0^^e>H73^ 3 X l 0 
40 -2T o r r iC^S^T-^A-f-So 7K*^xigA=- KA- 

Ztl, WAP 2 1 «fc V Rfc&ft^m^Ztlic SttTk* 
^Srff 9 8S»^^^roja*»4 6 OCC, JE7JI41 x 1 
O-'Torr, S#&1l±2 0^T*fo5„ rOB3\ 

teji*l±l 0 r pmt'i)5. 

[0 0 3 7i fiMt***aai*Ta. 7-f 7 ^^s<D?as 

£T(f5„ hVW</wy 1 5 5:$P,lcAt<Mtt 



7 

[0 0 3 8] r^^, v^7n-3>hD-7-220 
l-±(fTtT< r ilCj; «9 A s H 3 tAm<Om, 

*£«8>0. ITorrtlt SMI 7 5 0^*5 
#{£ffLfc&, ?^±(i:, 01 (c) t^^fcpl 
AlGaAsS2^7yKf 59, pSGaAs^^^ 

[0 0 3 9] ftfc, *fjffflri— K/^VU^ 1 5 teSiSM 

vkfcmcoKjjxv t>i&<xb£<, m^M<xh^\ 

[0 0 4 0] 0 8ttttS^ 

1 7ttlK»^0±*«tR«UT, MOCVD/£*B# 

[0 0 4 1] JaH^*«raMt«-lcBUIH-a «t 5 (cr 

2 lSr^SttS^s^-efcSo 

[0 04 2] Tk^ffi^- Y/w^/v? l 5 19 

[0 0 4 3] *HJfifi»JK*5V^Tfc, D3iC^-rs IMS 

[0 044] XJKM 3 
JHfe{Bj3tt, MOCVDftt^ItfcAlGa I nPW 

So 

[0 0 4 5] El 6 (a) niGaAsI 
«71±(C, n|GaAs/^77|72, niAlG 
a I nP^77 KS 7 3 , TV Y—~fG a I n PSttjf 
7 4, pSA 1 Ga I nPll ? 7 y Kg 7 5, plG 
aInPx 7 fy^^7 7 P l7 6, pSAlGa In 
Pi 2^75^K177, plGalnPffi^m 
7^17 8, plGaAsn^^H79^t 
5o I I iMm&tLXl*, TMG, TMA, TM I 

( h ]) t^tVA WpJ*) , vwmntLxits PH 3 

(*7.y^i/) , AsH 3 , nSK-^y hi LTftS 
iH 4 , pSK-^htLTIiDEZiffl^. fll 
(17 2 Ot;, EE?Jl*3 OTorr T*fc5 e 



*#fp]¥1 0-1 39588 



(5) 

[0 0 4 6] 16 (b) K^rfJ; 

Si{:SiO 2 l8 0«U -tt^y^ h U y^^ 

K8 OSr-e^^tCLT, p$GaAs^^ni7 
9, pSGa InPtW^K*ty^i7 8, plA 
l Ga I nP|2^7'; KS 7 7£p®Ga InPxy 

[0047] 0 1 ic^-r^cft^a^ 

10 m^^mmm. 1 6 ^A-f5 0 eifcksSf&gs 1 6 

PH 3 £2 X 1 0~2t o r r *AU ^lO^JBl 

<fc«9, ffitfckSi&S^l 6 0BE^(tl X10 _1 Torr 

[0 0 4 8] Z(D^ y ?x/n10«SI14 (JE^l 
X 1 0" 8 T o r r£XT) ClAL, MOCVDSiSil 
8 fC2»A1-£ 0 EiS^ 1 8 ttH 2 #HftL EE* 3 0 T o 
rr, SS7 2 Ottlfci, J5^#*£flf£L"T\ 0 6 
20 ( c ) £Oi5(:nSGaAsti^ny^i8l!:filcft 

[0 04 9] ^Lt, <?x/Ni0^MOCVDgf 18 
^6SDWU S i 0 2 18 0±fcitaUfc^F«*nS! 
GaAs^oi:t;Si02 I^S!)i<o I^i, 
lOSrSl/MOCVDSJSf 18(C*At, 06 (d) 
iC^-T J; •? fd x pSGa As + f 5/7 P §8 2£MOCV 

BSLfco ft:fc\ *t7^§8 2^fc<Tt>t<—if£:LT 

oihf^ttprffi/jas. r^-ewta:^* hmmzfctfz^ 
%wirtx\<^o 

[0 0 5 0] **lt«T?fTofcJS^*o««t J:o 

X, niGaAslS^ny^i8 l(^yy^h7^ 

[00 5 1] r^T\ gtt*3H*Sf3II*^P**ft»^^ 
ttTPH 3 »lfd\ TBP (?-'>t!)^ 

[0 0 5 2] 74(iGa I n Pm<D\Zt>\ A 1 G 

a I n Pltfeott ctV\ y KS 7 3, 7 5, 7 
40 7ttA 1 G a I n PM<D\Zf}\ Al In Pf^fcott 
nStSyp^KiGa Asf-C4<, Gal 
n PS, A 1 G a In PS, fc5tM4^ft£<0$MMIRfi 

[0 0 5 3] H160IJ4 
HSS#ij4f;i, A 1 G a InP^^fff^ 1 tf> 

A 1 Ga As il^CffiS* :/#K6«rflUB LT^ 

[0 0 5 4] ^*^A 1 G a I n P S if t*5V 



I 



# HI! ¥10-1 39588 



(6) 



[0 0 5 5] HI 7 (a) [d^-f-J; 5 niGaAsI 
fi7 1±t, naGaAs/<5/77i72, nlAlG 
aInP^7^Kl73, 7> K-^G a I n PfSttS 

7 4, plA 1 Ga I nP|H77 Kg 7 5, piG 
aInPx 7 fy^h^/|76, nlAlGaln 
PfS^Py^l8 5^?fMt5 0 H17 (b) (C 

*8 6£ffM-f3o 
[0 0 5 6] I (7)^1(7) !>x/Nj:i 5 C^fMO C V D 

LT, SS^iAP 2UD PH 3 5:5 x 1 O^To 
rrfAU ^^1 0<£>^£5 5 OT^^o ffitt 

^^§11 7 5:iii-r.i:(rioT^U, #AP2U 

^<DE^|j:2X10-lTorr, B^te 2 0 

[o o 5 7] sttTK^a^T^, ?<< yt^vmm. 

Ae>ft^£ 5^-T5o rixdJ: *>Kjc&£i 8^E*ti 

^(C±#i"5 0 r <7)^ 7X7P-nyFn-7-22 

^C30To r r * T*±tf 5 £ K 

0. 2Tor rilto iKS7 2 Ott^^t 
H7 (c) (c^-tJ: 9 ^/^CpSAlG 
a I nP$2^77 KB 8 7 , piGaInP»^ 
m^7 P l8 8, P SGaAs^y?^H89« 

[0 0 5 8] *»j 4 {: i o x fei^cofiiSft 

tt6 5 0 nmtfc5 o Stfefc^O&SOfcfel;: p iG a 
InP|7 8(7)±^S^ft^nfcp®A 1 Ga I n PS 

8 7c^MW^&#T-*>So ^(7)fc^fffltt^^io^T 

5 mw6 o x,m\^x^m% 300 0 ^p^a 

[00 5 9] 5 

Hife^lSfi, A 1 Ga I nPlLED (**y>f 

HUtJI*rK»tTV^5. 

[0 0 6 0] El 8 (a) (C^-Tct nlGaAsS 
ISlOlitC, nlGaAs^y77ll02, nlA 

IGa InP^7yKll03, T > K— :/G a I n P 
ISH4I10 4, plAlGaInP^7yKil05, 



10 

piG a I n Px«;fy^ h 7^1 1 0 6, nlAl 
GaInPt$7'o 7 ^ii07, niGalnPSI 

110 8 IrMtSo [28 (b) iCTfc-TJ;?^ 

7th!iy^77^(CJ:otnI1 0 7, 1 0 8(7)5 
[0 0 6 1] ^:LT^O^^/N?rIl5(C^i-MOCVD 

hr>. ^(O^ MOCVDSlSil8|I}oV^, 128 
io (c) iZ^k-tX o |C, !>x/N±|CplAlGaAsiS 
»110 9, plGaAs^ty^il lOSrSftt 

[0 0 6 2] ftlglC, [28 ( c ) tC^-fct 5 p IG 
a A s V?M 1 1 0 (D_k{Z p ffijjff;® 1 1 1 §r3R5f 
U mmSJtSl 0 7<£>±tCRfl£Op{81«*f 1 1 1, p 
l*t2'7 P il 1 0*585J; 5Cxyfy^t5. * 

[0 0 6 3] VftlBJhJIl 0 7|:iot, pfllfiu 

SttTk^co^atcJ: oT^tO±coa IGaAs 
Si 0 9 tHottttfttf 
ft_LLfc 0 Sfc. Sj£ft#ffi^(*]±U »fMtffi (»ff 
««E2 OmAH) tffoO. 15Vfilfc 0 
[0 0 6 4] ^J6fi»j5(cJ:o-C-e#fc*^co?83tjKSf4 

jtfe (5 9 0 nm) td*K SttH 0 4 (DA 1 /£#itiC 
ioT5 5 0 nm (») -6 5 0nra (*) tt5:i 

[0 0 6 5] ##IJIl<D«ffij*ft*ifcM\ Hffi#iJ l-5t 
30 L,X7jkLtc^(D^mi^m^. fllfctfA IGaAsiL 
ED, AlGalnPlLED, InGaAsPli* 
InGaAslffi^ InGaAlNlM 
Zn (Mg) C d S e , AlGaAs 

^m^[E]S§*^ • £*XlfiI&* I nGa As^tt^tUSS* 

fc, 09;tfi* I nG a A 1 N^3Sft^O#£\ SricS 
#ffi{C*tL, NH 3 (7^=7) #H«"efiH4**«! 
mfrffOo fc5V^BZ nMg C d S e*55**fO» 
^ H 2 Se #H^T% JfcZnS^ 

40 *3fcSU^tf>»£\ H 2 S e (flMfc**) #H«-?g«* 

[0 0 6 6] 

MOCVD©:<t5fe B B B ^ftlrtT9o riUc <fc 0 . MO 

ocvD^ft^pitgtcftofco *<DtL#>, &m¥m&m 

*\ 09;lliA 1 G a A s SfcS&JteSR^ AlGalnPl 
so [|33ioffi¥ftK93] 



10-139588 



(7) 



11 

m 1 1 *3gBJ!l-J:5A 1 G a A s % V— ?<T)W£.TM. 

[02] **WKJ:S1M§J«*g«W*/*Wfc*t-iaT 

[0 3] B*fc*«6^-«**-fB-e*5. 

[04] Ste7K*co&iS(7)IE^tabJg:CDgg^$r^-rillT* 

<5o 

[05] J; 5^M*8i^l^)MW^*t 

0T*fo5c 

[06] #S8SJfc:,fcSAlGa I nP3RU-1f<0»iSX 

[0 7] ^ISWlCjzSA 1 Ga I nP^U-fOtt^S 

[0 8] *^Ci5AlGa I nPlLED ^MiSX 
§#l£lft^1-S0T*$>3 o 



12 



10 



1 0 

1 2 

1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

2 0 
2 1 
6 5 
8 3 
8 6 
10 7 
10 8 



MOCVDgjSi 



1] 



112] 



56 



54 



5S 

\ 

53 



52 



51 



65 


t=5- 8 




56 




— -54 




52 





57 

'ss 
\ 

53 

j 

51 




60 



59 



58 
57 

-56 
1 55 



54 



52 



53 



51 



CO 



[03] 



[04] 




■f i li ng rrww ^ rrw^— rnn^ ywrwi ni 



10* 7 10"* 10"* 10"* TO"' 10* 10° 10° 

(atm) 



^¥10-139558' ' 




